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Abstract: The aim of this research is to analyse credit risk levels of Serbian luxury hotels, 
before, and during the COVID-19 pandemic. The purpose is to highlight the need for state- 
supported measures and proactive strategies to ensure financial sustainability and resilience 
in the luxury hotel industry. A dataset of 192 observations from 2019 to 2021 is employed, 
using predictive models including the Altman Z'-score, Altman Z"-score, Kralicek DF score, 
Springate S-score, and Zmijewski X-score, to assess creditworthiness of 64 selected mostly 
4-star hotels. Data analysis involved the use of statistical tests such as the Kolmogorov- 
Smirnov test, Shapiro-Wilk test, and Wilcoxon signed-rank test. All models, except 
Zmijewski, show statistically significant results. The findings reveal a significant impact of 
the pandemic on credit risk levels in 2020, followed by positive trends in 2021, indicating 
successful adaptation and resilience. Policymakers, financial institutions, and hoteliers can 
use these insights to navigate the post-pandemic era effectively. 
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Analiza kreditnog rizika srpskih luksuznih hotela: 
Uticaj COVID-19 pandemije 


Sazetak: Cilj ovog istrazivanja jeste analiza nivoa kreditnog rizika luksuznih hotela iz 
Srbije, pre i tokom COVID-19 pandemije. Istrazivanje ukazuje na potrebu za merama 
podrske drzave i proaktivnim strategijama kako bi se osigurala finansijska odrzivost i 
otpornost u ovoj industriji. Kori8¢en je uzorak od 192 jedinice posmatranja u periodu od 
2019. do 2021. godine. Upotrebljeni su sledeci prediktivni modeli: Altman Z'-score, Altman 
Z"-score, Kralicek DF score, Springate S-score i Zmijewski X-score, kako bi se procenila 
kreditna sposobnost 64 uzorkovana hotela sa uglavnom 4 zvezdice. Za analizu podataka 
korigceni su statisti¢ki testovi Kolmogorov-Smirnov test, Shapiro-Wilk i Wilcoxonov test. 
Svi modeli, osim Zmijewski modela, pokazali su statisti¢ki znacajne rezultate. Rezultati 
potvrduju znacéajan uticaj pandemije na nivoe kreditnog rizika u 2020. godini, koji su praceni 
pozitivnim trendom u 2021. godini, Sto ukazuje na uspesno prilagodavanje uprave hotela i 
otpornost poslovanja. Rezultate istrazivanja mogu koristiti razliciti donosioci politika, 
finansijske institucije i hotelijeri kako bi se efikasno nosili sa postpandemijskom erom. 
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1. Introduction 


In today’s intricate and interconnected financial landscape, credit analysis has emerged as a 
crucial discipline for assessing the viability and stability of borrowers. Credit analysis plays a 
pivotal role in enabling financial institutions to make informed lending decisions and manage 
credit risk effectively. At its core, credit analysis involves evaluating the creditworthiness of 
individuals, businesses, or industries by examining their financial health, past repayment 
behavior, and overall capacity to fulfill their debt obligations (Gootkind, 2023). Credit risk 
refers to the potential of financial loss arising from the failure of a borrower to repay a debt 
or meet their contractual obligations (Brown & Moles, 2014). It encompasses the probability 
of default, delayed payments, or inadequate collateral, which can lead to significant financial 
consequences for lenders. Therefore, understanding and managing credit risk is paramount to 
the sustainability and profitability of financial institutions, as well as the broader economic 
ecosystem (Gootkind, 2023). Recent global events, primarily COVID-19, affected all 
industries in the world and the financial health of businesses, making it challenging to meet 
their financial obligations (Ghorbani et al., 2023; Mijailovic et al., 2023). Due to travel and 
many other restrictions, the tourism and hospitality industry suffered the most (Nagaj & 
Zuromskaité, 2021; Nicola et al., 2020; Skare et al., 2021). The COVID-19 pandemic has 
dealt a severe blow to the global tourism and leisure sector, including the hospitality 
subsector, as well as the hotel industry, and its entire value chain (Duro et al., 2021). Over 
the past few decades, tourism represented one of the world’s largest and fastest-growing 
industries and is widely recognized as a significant contributor to employment growth for 
numerous countries (Vasilakakis et al., 2023). Prior to the pandemic, from 2014 to 2019, the 
travel and tourism sector along with its direct, indirect, and induced effects had been 
responsible for generating 20% of the new jobs worldwide. In 2019, the sector contributed to 
10.3% of total employment (equivalent to 334 million jobs) and 10.4% of global GDP 
(equivalent to US$ 10 trillion) (WTTC, 2023). The outlook for tourism development was 
exceptional and tourism was given a lot of official attention in the country until the COVID- 
19 crisis. In 2020, the travel and tourism sector suffered a significant blow from the COVID- 
19 pandemic, resulting in a significant GDP decrease of approximately USD 4.9 trillion and 
62 million job losses (WTTC, 2022). In 2019, the global market size of the hotel and resort 
subsector reached its highest point at 1.52 trillion U.S. dollars. However, due to the impact of 
the COVID-19 pandemic, the market size fell under | trillion in 2020 and 2021. Projections 
for 2023 indicated a forecast market size of 1.21 trillion U.S. dollars (Statista, 2023). The 
unparalleled characteristics and subsequent consequences of the pandemic, followed by 
geopolitical instability, have created a significant economic and financial impact on global 
tourism and hospitality, underlying that hotels have been particularly exposed to negative 
consequences. Within the hotel industry, credit risk assumes a distinct significance due to the 
unique characteristics and inherent vulnerabilities of this sector Clark et al. (2021), such as 
high leverage ratios, and a significant portion of property, plant, and equipment (PP&E) in 
their total asset structure, as well. Hotels heavily rely on credit facilities to finance their 
operations, expansion projects, and infrastructure development. The financial stability of a 
hotel is significantly influenced by factors such as seasonality, market concentration, and 
proximity to the tourist destination centre. “Other factors related to hotel characteristics that 
prove significant are diversification, liquidity, indebtedness, operational efficiency, and 
profitability” (Vivel-Bua, et al., 2018, p. 110). Therefore, it is not only essential to focus on 
fast recovery but also to build resilience to new challenges and the inevitable transformation 
that the post-COVID era brought (Gossling et al., 2020; Koh, 2020). Consequently, a 
comprehensive understanding of credit risk is imperative for stakeholders, including lenders, 
investors, and policymakers, to effectively assess, mitigate, and navigate the associated 
challenges and opportunities (Brown & Moles, 2014) and that is essential in the hotel 
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industry, as well. In Serbia, tourism has emerged as a vital economic sector, advancing 
economic growth and regional development (Staki¢ & Staki¢, 2020). The travel and tourism 
sector made up 5.9% of Serbia’s GDP in 2019. However, it decreased to 3.7% in 2020 due to 
the pandemic’s adverse effects. There was a partial recovery in 2021, with a growth to 3.6% 
(Statistical Office of the RS, 2023). According to the data of the OECD (2022), “in 2019, 
tourism provided 4.2% of total employment or 85,092 direct jobs and it remained stable at 
4.3% of employment in 2021 with the number of jobs increasing to 99,216”. In 2019, despite 
3.6 million tourist arrivals, the negative effect of the pandemic caused a drop in tourist 
arrivals to 1.8 million in 2020. There was a rebound in 2021, with total tourist numbers rising 
to 2.5 million, followed by an increase to 3.8 million in 2022 (WTTC, 2022a). At the heart of 
the tourism experience in Serbia, the hotel industry stands as a central pillar representing one 
of the foremost components of tourism offering (Jovanovic & Ili¢, 2017). Beyond their 
fundamental function of providing accommodation, these hotels play a multifaceted role in 
shaping the perception, satisfaction, and overall experience of travelers. Since the hotel 
industry is an important sector of the Serbian economy, it is important to increase its 
resilience by providing stable financing. While Serbian tourism began its recovery in 2021 
with an upturn in foreign and domestic tourist arrivals and overnight stays, the concern 
remains whether this level of rebound can adequately counteract the adverse financial 
consequences stemming from the ongoing impact of the COVID-19 crisis (Mateji¢ et al., 
2022). Based on the OECD (2022), Serbia is expecting a return of inbound tourism to pre- 
pandemic levels by 2025. According to Crespi-Cladera et al. (2021), the survival of hotels 
will hinge primarily on their financial resilience emphasizing the importance of financial 
variables in the overall strategy for overcoming the challenges caused by crisis. This paper 
investigates the multifaceted landscape of credit risk analysis specific to luxury hotels by 
exploring a range of variables, including the most commonly used the Altman Z-scores, 
Kralicek DF score, Springate S-score, and Zmijewski X-score. In doing so, the intention is to 
assist financial institutions, hoteliers, and other stakeholders in making informed credit 
decisions, mitigating potential risks, and optimizing their lending strategies in the post- 
COVID era. Therefore, the primary aim of the research is to analyse the difference between 
credit risk levels of Serbian luxury hotels, before, and during the COVID-19 pandemic. The 
paper is structured as follows - the next section offers a literature review when it comes to 
credit risk analysis in hospitality, as well as the COVID-19 pandemic effect on it. This will 
be followed by the research methodology section where both statistical methods used in this 
research and the process of research will be explained. The results of the conducted research 
will be presented in the following section. Finally, conclusions will be drawn, and 
suggestions for future research endeavours will be made. 


2. Literature review 


The credit risk of an entity has a substantial impact on stakeholders, including investors, 
managers, and financial institutions (Altin et al., 2016). Understanding the factors 
contributing to credit risk empowers managers and policymakers to mitigate potential 
consequences effectively. Previous studies have analyzed credit risk in various industries, 
including the hotel industry, highlighting the significance of factors such as location, 
diversification, liquidity, indebtedness, operational efficiency, and profitability (Vivel-Bua et 
al., 2018). Studies in the hotel industry have explored credit risk and financial performance. 
Researchers have emphasized the importance of liquidity and profitability indicators in 
assessing credit risk, especially during periods of economic downturn in 2008 (Mizdrakovié 
et al., 2015). Additionally, previous research has shown that weakened global economies can 
influence overall business solvency and increase bankruptcy risks across industries, 
including hotels (Mizdrakovié et al., 2015). Regarding the financial sustainability of the hotel 
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sector, Metaxas and Romanopoulos (2023) have pinpointed the financial determinants 
associated with hotel default. The research results have demonstrated that measures of debt 
and liabilities elevate the risk of default, whereas indicators of profitability and size in terms 
of total assets mitigate the risk. 


The COVID-19 pandemic had a significant impact on industries worldwide, including 
Serbia, with a notable 3.4% decline in global GDP during 2020 (Statista, 2023). The hotel 
industry experienced one of the most severe impacts, as almost all hotels experienced 
closures and decreased revenues (Abraham et al., 2020; Chan et al., 2021; Ghorbani et al., 
2023; Jiang, 2023; Radivojevicé et al., 2023). Previous studies have extensively investigated 
the financial repercussions of the pandemic on the hospitality industry (Clark et al., 2021; 
Wieczorek-Kosmala, 2021), highlighting the need for financial resilience to overcome the 
challenges posed by the crisis. Studies have emphasized the importance of financial 
resilience for hospitality companies in the time of the COVID-19 crisis. Researchers have 
analyzed the financial performance and creditworthiness of hotel businesses during the 
pandemic, particularly focusing on liquidity and profitability indicators (Radivojevicé et al., 
2023). Certain hotels have prioritized liquidity over profitability in response to the 
pandemic’s severe impact, leading to a prolonged and challenging recovery period 
(Radivojevié et al., 2023). Statistical models and financial ratio analyses have been used to 
predict bankruptcy risk in the hotel industry. Susetyo and Susilowati (2023) were engaged in 
predicting bankruptcy for the years 2020—2021 among hotel chains with stocks listed on the 
NASDAQ and NYSE, using the Altman, Springate, and Zmijewski models. According to the 
study’s findings, the Springate model exhibited the highest accuracy (80.56%) in forecasting 
bankruptcy. Studies have identified significant determinants of bankruptcy, such as 
indicators of profitability or liquidity (Papana & Spyridou, 2020; Zainol Abidin et al., 2021). 
Recent research has specifically examined the credit risk of Serbian luxury hotels during and 
after the COVID-19 crisis. Studies have utilized methodologies such as financial ratio 
analysis, comparative analysis, and multiyear predictions to assess the impact of the 
pandemic on credit risk (Mateji¢ et al., 2022). The findings indicate a negative impact on 
bankruptcy risk, with a significant number of hotel entities facing the risk of bankruptcy 
(Matejié et al., 2022). 


The research findings call for state-supported measures and business policies to ensure the 
long-term sustainability of hotel entities amid the COVID-19 crisis. Providing financial 
stability and credit support to the industry is crucial for its survival and recovery 
(Kozhamzharova et al., 2022). Policymakers need to consider the dynamic transitions of 
firms among risk zones to implement effective strategies for business resilience (Mateji¢ et 
al., 2022). As a conclusion of this section, the reviewed studies highlighted the significance 
of financial resilience and the need for state-supported measures to ensure the survival and 
sustainability of the hotel industry in the face of the crisis. 


3. Research methodology 


To support the research aim stated in the Introduction section the hypothesis was designed: 
There is a statistically significant difference between credit risk levels of Serbian luxury 
hotels, before, and during the COVID-19 pandemic. 


The following study has been conducted based on the financial statements of selected hotels. 
The research sample consists of a total of 64 entities (Serbian 4- and 5-star hotels), 
comprising 192 observation units in total. The observed research period spans 3 years (from 
2019 to 2021), which is considered suitable for analysing the credit risk of Serbian luxury 
hotels. It should be noted that the pandemic was officially declared in Serbia in March 2020. 
Consequently, the 2019 reporting period was not affected by the negative effects of the 
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pandemic, while the first impacts were felt in 2020 and progressed through 2021 and further 
on. 


The data used in the research were collected from the Serbian Business Registers Agency 
(SBRA) website based on the ID numbers of the sampled entities. The same hotels were 
observed throughout the different periods to enable a comparison of the obtained research 
results. The selection of luxury hotels was done using the official site of Booking.com, one 
of the largest worldwide touristic agencies. The results were filtered for 4- and 5-star hotels 
exclusively, as other types of accommodation do not need to be registered as business 
entities in order to operate and, consequently, are not obliged to prepare and disclose 
financial statements. Hotels are mostly categorised as 4-star, and app. one-quarter of them 
are 5-star hotels. 


The financial statements that were gathered have been utilized to compute financial 
indicators, which are employed to assess the credit solvency level of Serbian hotels during 
the observed period. For this purpose, we have selected the following, most commonly used, 
multivariate predictive models: Altman’s Z'-score for private companies, Altman’s Z"-score 
for emerging economies, Kralicek’s Diversification Failure (DF) score, Zmijewski X-score, 
and Springate S-score. 


Altman Z-Score model is a bankruptcy prediction model used to evaluate the financial 
stability of a company. It combines multiple financial ratios to generate a single score, which 
is then used to classify the company into different risk categories. The model primarily 
focuses on analyzing a company’s financial statements, such as profitability, leverage, 
liquidity, solvency, and activity ratios. It is commonly used by investors, creditors, and 
analysts to assess the likelihood of a company experiencing financial distress or bankruptcy. 
Professor Edward Altman is credited with developing the most widely recognized approach 
to assessing the risk of corporate bankruptcy. The original formula was meant for public 
companies, but later professor Altman created two additional formulas. The first one (Z') is 
suitable for forecasting the likelihood of private company insolvency, while the second one 
(Z") is better suited for entities operating within emerging markets. Therefore, those revised 
formulas were used in this research having in mind that almost all sampled hotels are private 
companies operating within an emerging market (Altman, 1968; Altman, 2002): 


Z'= 0.717 xX, +0.847 XX, +3.107 xX, +0.420xX  +0.998 XX, (1) 
Z" =6.56XX _ +3.26XX,+6.72XX,+1.05xX, (2) 


where: Z = Value of the discriminant function; X, = Working Capital to Total Assets; X= 
Retained Earnings to Total Assets; X3= EBIT to Total Assets; X,= Book Value of Equity to 
Total Liabilities, and X;= Sales to Total Assets. If the calculated value is lower than 1.23 for 
the first formula, or 1.2 for the second, the observed entity is in the distressed zone. 


In the 1990s, Professor Peter Kralicek, following the framework of Altman’s Z-score model, 
developed a financial indicator known as Kralicek’s DF indicator (Lonéarevic, 2015). The 
abbreviation DF stands for discriminatory function. This indicator was created based on a 
sample of European companies operating in Austria, Germany, and Switzerland. Professor 
Kralicek utilized official financial statements and conducted a multivariate discriminatory 
analysis to establish a bankruptcy prediction model, thereby formulating a comprehensive 
business model (Zenzerovié & Perusko, 2006; Mizdrakovié et al., 2015). DF indicator is a 
risk management tool that focuses on the potential failure of a portfolio due to diversification 
issues. It is primarily used in the context of portfolio management and investment strategies. 
The indicator helps assess the risk of inadequate diversification within a portfolio by 
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considering the distribution of returns. Professor Kralicek derived the following model, 
which can be represented by the following formula (Zenzerovi¢ & Perusko, 2006): 


DF = 1.5xX, +0.008 xX, + 1OxX,+5xX,+0.3xX,+0.1 xX (3) 


where: DF = Value of the discriminant function; X, = Net Cash Flow to Total Liabilities; X 
= Total Assets to Total Liabilities; X; = Earnings before Interest and Taxes (EBIT) to Total 
Assets; X, = EBIT to Total Revenues; X; = Inventories to Total Revenues, and X¢ = Sales 
Revenues to Total Assets. Kralicek suggests that values lower than 0.3 indicate that observed 
entity has entered the beginning stage of insolvency. 


In 1978, Springate utilized a step-wise multiple discriminate analysis approach to choose 
four out of the nineteen widely used financial ratios and thus created new model. These 
ratios were employed to differentiate the bankruptcy status of a company. This model, 
referred to as the S-Score, is structured as follows (Susetyo & Susilowati, 2023): 


S — Score = 1.03 xX, +3.07XX,+0.66XX,+0.4xX, (4) 


where: S-Score = Value of the discriminant function; X, = Working Capital to Total Assets; 
X,= EBIT to Total Assets; X3;= EBIT to Current Liabilities; and X,= Sales to Total Assets. 
In the case of Springate’s S-score, a value below 0.862 is frequently considered a red flag. 


Finally, Zmijewski (1984) developed a bankruptcy prediction model using a cumulative 
normal probability distribution. Probit analysis was applied to a dataset comprising 40 
companies that had encountered bankruptcy and 800 companies that remained operational 
during that specific period. The model introduced by Zmijewski, also known as the X-Score, 
follows the calculation formula (Susetyo & Susilowati, 2023): 


X — Score = —4.3-4.5XX +5.7XX,+0.004 xX, (5) 


where: X-Score = Value of the discriminant function; X; = Net Income to Total Assets; X,= 
Total Assets to Total Debt; and X3 = Current Assets to Current Liabilities. When it comes to 
this score, a value below 0.00 predicts financial distress. 


For the purpose of determining data normality, common tests such as The Kolmogorov- 
Smirnov test and the Shapiro-Wilk test will be used. These tests are usually used when 
research sample consists of a relatively small number of observations (in this case 192 units). 
To validate the hypothesis, the non-parametric Wilcoxon rank-sum test will be employed 
along with previous normality tests. This test is suitable when the data does not meet the 
assumptions required for a parametric test like the t-test or when dealing with small sample 
sizes. The test operates by ranking the values from each sample and evaluating if there exists 
a significant difference in medians between the two groups: 


n,X(n,+ 1) 
2 


— 
Il 
r 


(6) 


where: W = Test statistic, no = Number of observations in the other group whose ranks were 
not summed. 


Finally, all previously mentioned tests will be operated with SPSS IBM (Statistical Package 
for the Social Sciences). 
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4. Results and discussion 
4.1. Data distribution and normality tests 


The following table presents the results of descriptive statistics for selected prediction 
models across different reporting periods. Each row corresponds to a specific model, and the 
columns show the statistical measures for each reporting year (2019, 2020, and 2021). 
Additionally, when interpreting the results, it can be concluded that luxury hotels in the 
Republic of Serbia operate with moderate to high credit risk overall, with a significant spike 
in 2020. Only Altman Z'-score mean values showed that observed hotels were in a “safe” 
zone during 2019 and 2021. Specifically, selected indicators were calculated for each 
sampled hotel during each reporting period. Descriptive statistics were then performed using 
IBM SPSS based on these values. 


Table 1: Results of descriptive statistics for selected models 


Model Year | Mean | Median Min Max Range ea ee 
Alea | 209 1.00 6.57 | 42.15 | 48.72 | 0.76 6.09 
Z'-score | 2020 | -0.70 | 0.63 -172.74 | 33.92 | 206.66 | 2.81 22.44 
2021 | 2.11 0.97 5:31 32.24 | 35.55 | 0.56 4.48 
2019 | 4.26 0.72 -34.83 | 105.25 | 140.08 | 2.08 16.61 
ee 2020 | -2.66 | 0.47 -370.91 | 84.93 | 455.85 | 6.12 48.97 
2021 | 3.48 1.28 -28.10 | 80.65 | 108.76 | 1.56 12.44 
2019 | -0.41 1.34 -102.89 | 16.57 | 119.46 | 1.75 14.00 
ens 2020 | -7.97 | -0.70 | -397.10 | 5.62 | 402.72 | 621 49.68 
2021 | 0.06 1.25 55.45 | 14.12 | 69.57 | 1.03 8.23 
2019 | 0.03 0.21 -9.16 4.97 14.13 | 0.22 1.76 
graces 2020 | -60.13 | -0.27 | -3,810.97 | 1.08 | 3,812.05 | 59.54 | 476.30 
2021 | 0.18 0.21 -4.63 2.62 7.25 0.14 1.12 
zmijewski |_2919_| 29.43 | 4.15 2.34 | 636.75 | 639.09 | 10.80 86.37 
X-score | 2020 | 31.44 | 4.62 215 | 514.98 | 517.13 | 9.68 77.43 
2021 | 23.13 | 4.94 -3.92 | 484.19 | 488.11 | 8.07 64.55 


Source: Authors’ research 


When comparing the mean and median values of selected models in 2019 and 2020 
respectively, all scores suggest that credit risk increased (some of them dramatically). 
Unexpectedly, when comparing the 2020 and 2021 reporting periods, the financial health of 
selected hotels improved. Having in mind that the level of credit risk was approximately the 
same in 2019 and 2021, it can be inferred that the management of these hotels adapted to the 
changed circumstances with great success, even though the most severe effects of the 
COVID-19 pandemic to whole economy were felt in 2021. 


With the aim to assess whether the data from each reporting period follows a normal 
distribution, two different statistical tests Kolmogorov-Smirnov, and Shapiro-Wilk, were 
used. The following table presents the results across selected reporting periods, with statistics 
and significance values reported for each predictive model and test. 
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Table 2: Test of normality 


Kolmogorov-Smirnov Shapiro-Wilk 
Model Year 
Statistic df Sig. Statistic df Sig. 

2019 0.287 64 0.000 0.532 64 0.000 

plan 2020 0.440 64 0.000 0.233 64 0.000 
Z' - score 

2021 0.244 64 0.000 0.516 64 0.000 

2019 0.234 64 0.000 0.624 64 0.000 

Lepaape 2020 0.375 64 0.000 0.299 64 0.000 
Z" - score 

2021 0.241 64 0.000 0.625 64 0.000 

2019 0.379 64 0.000 0.339 64 0.000 

prac 2020 0.404 64 0.000 0.169 64 0.000 
DF score 

2021 0.280 64 0.000 0.488 64 0.000 

2019 0.228 64 0.000 0.746 64 0.000 

Springate 2020 0.531 64 0.000 0.106 64 0.000 

S-score 

2021 0.144 64 0.002 0.904 64 0.000 

Zmijewski 2019 0.356 64 0.000 0.341 64 0.000 

X-score 2020 0.350 64 0.000 0.432 64 0.000 

2021 0.345 64 0.000 0.355 64 0.000 


Source: Authors’ research 


It can be noticed that for all models and reporting periods, the Kolmogorov-Smirnov test 
statistic and Shapiro-Wilk test statistic are greater than zero, indicating that the data deviates 
from a perfect normal distribution. The significance values for all tests are very close to zero 
(p < 0.005), indicating that the deviations from normality are statistically significant. In 
general, the Shapiro-Wilk test appears to be slightly more sensitive to deviations from 
normality, as the test statistics are generally lower than the corresponding Kolmogorov- 
Smirnov test statistics. To conclude, the results suggest that the data for all selected models 
and reporting periods deviates significantly from a normal distribution. 


4.2 Testing hypothesis 


In order to test the previously defined hypothesis: There is a statistically significant 
difference between credit risk levels of Serbian luxury hotels, before, and during the COVID- 
19 pandemic; Wilcoxon signed rank test was used with related groups feature selected. For 
this purpose, data were reorganised for two different periods (2019-2020 and 2020-2021), in 
order to show if there were any statistically significant differences between credit risk levels 
when pandemic started and during the pandemic (Table 3). 


Overall, the results show that there are statistically significant differences in credit risk levels 
for most models when comparing the periods 2019-2020 and 2020-2021. Altman Z' — score, 
Kralicek DF score, and Springate S-score, indicate the same results, that defined hypothesis 
should be rejected, meaning that there is a statistically significant difference in these scores 
between these periods. Results for Altman Z"-score show that there was a statistically 
significant difference for 2019-2020 period, but not for 2020-2021. However, for the 
Zmijewski X-score, there is no statistically significant difference between these periods. 
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Table 3: Testing hypothesis by using Wilcoxon signed ranks test 


, Asymp. Sig. she 
Model Period Z (2-tailed) Decision 
2019-2020 3.036 0.002 Roce null 
Altman hypothesis. 
Z'- . 
snes 2020-2021 3,029 0.002 Roe ie nal 
hypothesis. 
2019-2020 -2.474 0.013 Roeue nul 
Altman hypothesis. 
Z''- . 
ae 2020-2021 -1.685 0.092 Beton doe aye 
hypothesis. 
2019-2020 -4.198 0.000 Reject the nal 
Kralicek hypothesis. 
DF 
reas 2020-2021 -4.238 0.000 Repeote nul 
hypothesis. 
; 2019-2020 -4.601 0.000 Reject ihe nal 
Springate hypothesis. 
& 
mone 2020-2021 -4.875 0.000 pleas eau 
ypothesis. 
Le , Retain the null 
Zmijewski 2019-2020 -120 0.904 ies 
a etONs Retain the null 
2020-2021 -1.886 0.059 isa eiiee 
hypothesis. 


Source: Authors’ research 


Training data used to create predictive models might be one of the explanations for having 
different results for selected predictive models. Namely, the scoring systems might have 
been trained on a larger and more diverse dataset that includes a wide range of companies, 
including hotels. This broader training data can result in more robust and accurate models for 
predicting bankruptcy risk across different industries, including hotels. 


Furthermore, the Altman, Kralicek, and Springate scoring systems might have better 
generalization capabilities, allowing them to perform well across different industry segments, 
including hotels. It is not a rare situation that scoring system created for specific industries or 
companies might not perform as effectively for them due to overfitting or limitations in the 
available data. 


5. Conclusion with future implications and limitations 


This research provides insights into the credit risk landscape of the luxury hotel industry in 
Serbia, with a specific focus on the impact of the COVID-19 pandemic. Critical role of credit 
analysis and risk management in ensuring the financial sustainability and resilience of hotels 
in the face of unprecedented challenges is highlighted. The literature review demonstrated 
that the pandemic’s outbreak brought about severe disruptions, leading to an abrupt decline 
in revenue and financial instability for many hotels. The results of descriptive statistics show 
that credit risk of observed hotels increased for most models of bankruptcy prediction during 
2020, which corresponds to the initial impact of the pandemic. However, by 2021, there were 
improvements in credit risk levels for some models, suggesting that the management of these 
luxury hotels in the Republic of Serbia adapted successfully to the challenging circumstances 
imposed by the COVID-19 pandemic. Results of Wilcoxon test are in line with the previous, 
indicating that creditworthiness of hotels worsened during 2020, reflecting the initial shock 
of the pandemic. Nevertheless, a positive trend can be observed in 2021, indicating that 
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hotels adapted and implemented effective strategies to cope with the crisis. This resilience is 
commendable and reflects the industry’s determination to recover and thrive in the post- 
pandemic era. The pandemic has underscored the importance of financial resilience and 
prudent credit risk management in the hotel industry. It is imperative for stakeholders to 
recognize the significance of continuous monitoring and proactive measures to maintain the 
financial health of hotels, especially in times of crisis. Although the Republic of Serbia 
imposed significant amount of financial measures in order to aid impacted industries (hotels 
among else), it is important to monitor their financial stability and provide necessary credit 
support to ensure the survival and recovery of the luxury hotel industry. Policymakers should 
consider the dynamic transitions of firms among risk zones to implement effective strategies 
for business resilience. Finally, it is essential to acknowledge limitations of this research. The 
sample size and focus on luxury hotels in Serbia may limit the generalizability of the 
findings to the broader hotel industry. Future research could explore credit risk in different 
segments of the hospitality sector and expand the study to other regions, enabling a more 
comprehensive understanding of the industry’s credit risk landscape. 
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